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Title of the Invention 
IMAGE FORMING APPARATUS, MANAGEMENT METHOD FOR REPLACEMENT PART 
USED THEREFOR, AND MANAGEMENT PROGRAM FOR REPLACEMENT PART 

Field of the Invention and 
Related Art Statement 

[0001] 

The present invention relates to an image forming apparatus 
such as a printer and a copying machine constructed such that a 
replacement part such as a toner cartridge is detachably mountable 
to an apparatus main body, a management method for a replacement 
part used for the image forming apparatus, and a management program 
for a replacement part. More specifically, the present invention 
relates to an image forming apparatus in which a storage medium 
that retains information on a replacement part is attached to a 
replacement part main body and the information on the replacement 
part is used for controlling an apparatus main body, a management 
method for a replacement part used for the image forming apparatus, 
and a management program for a replacement part. 
[0002] 

In recent years, in the above-mentioned image forming apparatus 
such as a printer and a copying machine, there has been a general 
tendency, for example, to input information on the replacement part 
such as a toner cartridge to the apparatus main body and control 



the apparatus based on the input information in order to increase 
the commercial value of the apparatus or improve the operability. 
For example, according to a conventional technique, in a network 
printer connected to a personal computer, information on the toner 
remaining amount of a toner cartridge or the like is inputted to 
a printer main body. The input information is transmitted to a host 
computer, and the toner remaining amount is displayed on a monitor 
of a user interface for the host computer, so that a user can readily 
know the time to replace the toner cartridge. 
[0003] 

Also, in the above-mentioned image forming apparatus such as 
a printer and a copying machine, information on replacement parts 
such as toner cartridges is inputted to the apparatus main body 
in order to distinguish various replacement parts from each other 
or distinguish kinds of toner in the toner cartridges from each 
other. 
[0004] 

As a method of inputting the information on the replacement 
part to the apparatus main body and controlling the apparatus based 
on the input information as described above, the replacement part 
such as a toner cartridge may be provided with a storage medium 
that can be used for transmitting information to the apparatus main 
body . 
[0005] 
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A drawer connector is generally used as a conventional coupling 
unit for transmitting information between the storage medium 
provided to the above-mentioned replacement part such as a toner 
cartridge and the apparatus main body. This is because the drawer 
connector can be electrically connected in association with the 
mounting of the replacement part. 
[0O06] 

However, if the drawer connector is used as the coupling unit 
for transmitting the information between the storage medium provided 
to the replacement part such as a toner cartridge and the apparatus 
main body as described above, the following problems arise. 
[0007] 

1) The drawer connector is basically connected in one direction 
and therefore the direction for connecting the replacement part 
is restricted. For example, a toner cartridge is generally inserted 
in an axial direction of the apparatus main body, then turned by 
a predetermined angle, and set. However, it is mechanically 
impossible to connect the drawer connector by such operation because 
the drawer connector is basically connected in one direction. 
[0008] 

2) The drawer connector requires a certain force for the 
connection, which may impair operability of the replacement part. 
Also, the drawer connector may be operated with different Icinds 
of forces for different parts at the time of the connection, and 



the user may judge by mistake that the mounting is complete though 
the replacement part is not completely mounted, which results in 
a mounting fault. 
[0009] 

3) If toner or the like adheres to the connecting portion of 
the drawer connector, a connection fault may occur. 

[0010] 

4) When there are multiple replacement parts in the image 
forming apparatus, drawer connectors dedicated to each of the 
multiple replacement parts are necessary, which increases the size 
and cost of the apparatus. 

[0011] 

5) It is difficult to reduce the size of the storage medium 
provided to the replacement part, because the storage medium is 
connected by using a drawer connector. The drawer connector having 
about six to ten pins needs to be used, with the result that the 
drawer connector becomes large in size, which increases the size 
and cost of the replacement parts. 

[0012] 

6) If the replacement part such as a toner cartridge is mounted 
to a rotary member in a rotary developing apparatus or the like, 
the rotary part and the stationary part must be electrically connected 
therebetween, and therefore the reliability at the contact between 
the rotary part and the stationary part becomes lower. 
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[0013] 

In view of the above, the applicant of the present invention 
has already proposed a technique disclosed in JP 2002-62784 A in 
order to solve the above-mentioned problems, which provides: an 
image forming apparatus in which a direction of connecting the 
replacement part is not restricted; the operability of the 
replacement part is not lowered; the sizes and costs of the apparatus 
and the replacement parts are not increased so that the information 
on the replacement part can be reliably inputted to the apparatus 
mainbody; and a replacement part used for the image forming apparatus . 
[0014] 

Further, other techniques capable of solving the 
above-mentioned problems have already been disclosed in JP 
2002-202697 A, etc. 
[0015] 

A replacement part according to JP 2002 - 62784 A that is replaced 
periodically and detachably mountable to an image forming apparatus 
is characterized by including a storage medium that stores 
information on the replacement part, the information stored in the 
storage medium being at least readable on an image forming apparatus 
main body side by a communication unit for communicating through 
a radio wave. 
[0016] 

Further, a replacement part according to JP 2002-202697 A is 
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used for a method of discriminating a genuine article characterized 
by allowing a programmed computer to execute: a step of detecting 
inherent information for identifying the replacement part mounted 
to the device through a network; and a step of accessing a storage 
unit with the inherent information registered therein, and comparing 
the inherent information detected above with the registered inherent 
information to thereby judge whether or not the replacement part 
mounted to the above-mentioned device is a genuine part registered 
in the storage unit. 
[0017] 

However, the above-mentioned conventional techniques have the 
following problems. That is, according to the technique disclosed 
in JP 2002 - 62784 A, the replacement part includes the storage medium 
that stores the information on the replacement part , and is structured 
such that the information stored in the storage medium is at least 
readable on the image forming apparatus main body side by the 
communication unit for communicating through a radio wave . However, 
the storage medium provided to the above-mentioned replacement part 
is inputted with many types of information such as a type of 
replacement part; a color identification of toner or the like; a 
model identification; and a life counter. As a result, a memory 
having a large capacity is necessary. Accordingly, there arise such 
problems: increase in its cost; increase in number of man-hours 
such as time for writing or reading data; and the like. 
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[0018] 

Further, the technique disclosed in JP 2002-202697 A described 
above includes a structure for allowing the programmed computer 
to execute: a step of detecting the inherent information for 
identifying the replacement part mounted to the device through a 
network; and a step of accessing the storage unit with the inherent 
information registered therein, and comparing the inherent 
information detected above with the registered inherent information 
to thereby judge whether or not the replacement part mounted to 
the above-mentioned device is a genuine part registered in the storage 
unit. However, even if the storage medium is mounted to the 
replacement part, the storage medium stores only the inherent 
information for identifying the replacement part. Accordingly, 
there arises problem in that although whether or not the replacement 
part is a genuine part can be judged, many types of information 
such as a type of replacement part, a color identification of toner 
or the like, a model identification, and a life counter cannot be 
utilized for the control of an image forming apparatus or the like. 



Object and Summary of the Invention 

[0019] 

The present invention has been made in view of the above 
circumstances and provides an image forming apparatus in which: 
necessary and minimum information is stored in a storage medium 



provided to a replacement part to eliminate the necessity of a memory 
having a large capacity, thereby preventing an increase in its cost 
or an increase in number of man-hours such as time for writing or 
reading data; and many types of information such as a type of 
replacement part, a color identification of toner or the like, a 
model identification, and a life counter can be utilized for the 
control of an image forming apparatus or the like. The present 
invention also provides a management method for a replacement part 
used for the image forming apparatus, and a management program for 
a replacement part. 
[0020] 

In order to realize the above, according to an aspect of the 
present invention, as shown in Fig, 1, the image forming apparatus 
has : 

at least one replacement part including a storage medium that 
can store information and into which identification information 
inherent to the replacement part is written; and 

an apparatus main body to which the replacement part is 
detachably mountable, and which includes: 

a communication unit that serves to communicate the 
information with the storage medium of the replacement part; 

an information acquisition unit that, based on the 
identification information obtained from the storage medium of the 
replacement part through the communication unit, acquires 
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information on the replacement part from a storage unit provided 
to an element other than the replacement part; and 

a management unit that manages a usage state of the 
replacement part in accordance with the information on the 
replacement part acquired by the information acquisition unit. 
[0021] 

Therefore, according to the present invention, the storage 
medium of the replacement part may only store the identification 
information inherent thereto, and does not need to store many types 
of information such as a type of replacement part, a color 
identification of toner or the like, a model identification, and 
a life counter. Thus, a memory having a large capacity becomes 
unnecessary. Accordingly, it is possible to prevent the increase 
in cost or the increase in number of man-hours such as time for 
writing or reading data. In addition, the many types of information 
on the replacement part, such as a type of replacement part, a color 
identification of toner or the like, a model identification, and 
a life counter, may be stored into the storage unit provided to 
an element other than the replacement part. Thus, the many types 
of information such as a type of replacement part, a color 
identification of toner or the like, a model identification, and 
a life counter can be retained and utilized for the control of the 
image forming apparatus or the like. Accordingly, the suitable 
control and operability of the apparatus can be improved. 
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[0022] 

Further, according to another aspect of the present invention, 
in the management method for a replacement part in which the 
replacement part detachably mountable to an apparatus main body 
is managed by communicating information through a communication 
unit between a control unit of the apparatus main body and a storage 
medium of the replacement part capable of storing the information, 
the method has: 

storing identification information inherent to the 
replacement part into the storage medium of the replacement part; 

in correspondence with the identification information, 
storing information for managing a usage state of the replacement 
part into a storage unit provided to an element other than the 
replacement part; 

reading the identification information of the replacement part 
stored in the storage medium of the replacement part; 

based on the identification information read from the 
replacement part, acquiring the information on a corresponding 
replacement part stored in the storage unit; and 

based on the information on the corresponding replacement part 
acquired from the storage unit, managing a usage state of the 
replacement part. 
[0023] 

Still further, according to another aspect of the present 



invention, in the management program for a replacement part for 
allowing a computer to execute a process of managing the replacement 
part detachably mountable to an apparatus main body by communicating 
information through a communication unit between a control unit 
of the apparatus main body and a storage medium of the replacement 
part capable of storing the information, the method has: 

reading identification information of the replacement part 
stored in the storage medium of the replacement part; 

based on the identification information read from the 
replacement part, acquiring the information on a corresponding 
replacement part stored in a storage unit provided to an element 
other than the replacement part; and 

based on the information on the corresponding replacement part 
acquired from the storage unit, managing a usage state of the 
replacement part. 
[0024] 

According to the above-mentioned aspects of the present 
invention, necessary and minimum information can be stored in the 
storage medium of the replacement par t . In addition, the information 
on the replacement part is stored in the storage unit provided to 
an element other than the replacement part. Accordingly, a memory 
having a large capacity becomes unnecessary, thereby preventing 
the increase in cost or the increase in number of man-hours such 
as time for writing or reading data . Also , many types of information 



such as a type of replacement part, a color identification of toner 
or the like, a model identification, and a life counter can be utilized 
for the control of an image forming apparatus or the like. 
[00251 

As has been described above, according to the present invention, 
there can be provided an image forming apparatus in which: necessary 
and minimum information is stored in a storage medium provided to 
a replacement part to eliminate the necessity of a memory having 
a large capacity, thereby preventing the increase in cost or the 
increase in number of man-hours such as time for writing or reading 
data; and many types of information such as a type of replacement 
part, a color identification of toner or the like, a model 
identification, and a life counter can be utilized for the control 
of an image forming apparatus or the like. The present invention 
can also provide a management method for a replacement part used 
for the image forming apparatus, and a management program for a 
replacement part. 



Brief Description of the Drawings 
Preferred embodiments of the present invention will be 
described in detail based on the following drawings, wherein: 
[0026] 

Fig. 1 is a schematic structural view showing a tandem- type 
full -color printer as an image forming apparatus according to 



12 



Embodiment 1 of the present invention; 
[0027] 

Fig. 2 is a perspective view showing an outer appearance of 
the tandem- type full -color printer as the image forming apparatus 
according to Embodiment 1 of the present invention; 
[0028] 

Fig. 3 is an explanatory view showing a usage state of the 
tandem- type full -color printers as the image forming apparatuses 
according to Embodiment 1 of the present invention; 
[0029] 

Fig. 4 is a structural view showing the tandem- type full -color 
printer as the image forming apparatus according to Embodiment 1 
of the present invention; 
[0030] 

Fig. 5 is a structural view showing an image forming part of 
the tandem- type full -color printer as the image forming apparatus 
according to Embodiment 1 of the present invention; 
[0031] 

Fig. 6 is a structural view showing a developer supplying unit 
of the tandem- type full - color printer as the image forming apparatus 
according to Embodiment 1 of the present invention; 
[0032] 

Fig. 7 is a structural view showing a developer feeding member 
of the tandem- type full - color printer as the image forming apparatus 



according to Embodiment 1 of the present invention; 
[0033] 

Fig. 8 is a perspective view showing an outer appearance of 
a developer cartridge; 
[0034] 

Fig. 9 is a plan view showing a storage element medium; 

[0035] 

Fig. 10 is a plan view showing another storage element medium; 

[0036] 

Fig. 11 is a chart showing identification information of 
replacement parts; 
[0037] 

Fig. 12 is a structural view including a bloclc diagram showing 
a control part of the tandem- type full -color printer as the image 
forming apparatus according to Embodiment 1 of the present invention; 
[0038] 

Fig. 13 is a bloc)c diagram showing the control part of the 
tandem- type full -color printer as the image forming apparatus 
according to Embodiment 1 of the present invention; 
[0039] 

Fig. 14 is a flowchart showing operation of the tandem- type 
full -color printer as the image forming apparatus according to 
Embodiment 1 of the present invention; 
[0040] 
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Fig. 15 is a chart showing identification information of a 
replacement part and information on the usage state of the replacement 
part, which are stored in a storage unit; 
[0041] 

Fig. 16 is a flowchart showing operation of a tandem- type 
full -color printer as an image forming apparatus according to 
Embodiment 2 of the present invention; and 
[0042] 

Fig. 17 is an explanatory view showing a usage state of 
tandem- type full -color printers as image forming apparatuses 
according to Embodiments 3 and 4 of the present invention. 

Detailed Description of the Preferred Embodiments 

[0043] 

Hereinafter, description will be made of embodiments of the 
present invention with reference to the drawings. 
[0044] 

Embodiment 1 

Fig. 2 is a perspective view showing an outer appearance of 
a tandem-type full-color printer 100 serving as an image forming 
apparatus to which a management systemof replacement parts according 
to Embodiment 1 of the present invention is applied. 
[0045] 

As shown in Fig. 3, the above-mentioned full -color printers 
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100 are directly connected, for example, to image reading devices 
such as scanners, personal computers 110, and the like. Based on 
image data sent from the personal computers 110, the full -color 
printers 10 0 are employed to output color or monochrome images as 
a matter of course. Further, the full-color printers 100 are also 
connected to a server 130 on the user side via a network 120 structured 
by a LAN, a telephone line, etc., so that the printers can operate 
based on image information or other data information sent via the 
network 120. 
[0046] 

Fig. 4 is a structural diagram of a tandem- type full -color 
printer serving as an image forming apparatus to which the management 
system of replacement parts according to Embodiment 1 of the present 
invention is applied. 
[0047] 

In Fig. 4, reference numeral 01 denotes a main body of the 
tandem- type full -color printer (printer main body). Inside the 
printer main body 01, there are basically provided: a print head 
device 02 that performs full -color image formation; a raster output 
scanner (ROS: exposure device) 03 that conducts image exposure on 
four photosensitive drums (image bearing bodies) 11, 12, 13, and 
14 of the print head device 02; four developer cartridges 04Y, 04M, 
04K, and 04C that supply toner of a corresponding color to developing 
devices 41, 42, 43, and 44 of different colors in the print head 



device 02; a paper feeding cassette 05 with which a transfer paper 
P as a transfer material is fed to the print head device 02; a fixing 
device 06 that conducts fixing process on the transfer paper P on 
which a toner image is transferred from the print head device 02; 
a duplex printing transport path 07 through which the transfer paper 
P having an image fixed on one side thereof by the fixing device 
06 is transported again to the transfer part of the print head device 
02 in a state where the surface of the transfer paper P is reversed; 
manual paper feeding unit 08 with which a desired transfer paper 
P is fed from the outside of the printer main body 01; a controller 
09 composed of a control circuit that controls operation of the 
printer, an image processing circuit that conducts image processing 
on image signals, etc; and an electric circuit 10 composed of a 
high voltage power supply circuit, etc. Note that, in Fig. 2, 
reference symbol T denotes a discharge tray with which the transfer 
paper P having the image formed thereon is discharged . The discharge 
tray T is integrally located in the upper part of the printer main 
body 01. 
[0048] 

Among various components arranged inside the printing main 
body 01, the ROS 03 as the exposure device is structured by: four 
semiconductor lasers driven to be illuminated based on image data 
each corresponding to a color of yellow (Y) , magenta (M) , black 
(K) , or cyan (C) ; a f -9 lens, polygon mirror, or reflection mirror 
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composed of plural mirror sheets, that performs deflection scanning 
of four laser beams emitted from the four semiconductor lasers ; 
and the like. 
[0049] 

Fig. 5 is a diagram showing the print head device of the 
tandem- type full - color printer serving as an image forming apparatus 
according to Embodiment 1 of thepresent invention. Note that, arrows 
shown in Fig. 5 respectively indicate a rotating direction of each 
rotary component. 
[0050] 

As shown in Fig. 5, a main part of the print head device 02 
is constituted by: image formation parts 1, 2, 3, and 4 including 
photosensitive drums (image bearing bodies) 11, 12, 13, and 14 for 
the respective colors of yellow (Y) , magenta (M) , black (K) , and 
cyan (C) ; primary charge charging rolls (contact- type charging 
devices) 21, 22, 23, and 24 that contact the photosensitive drums 
11, 12, 13, and 14; the ROS (exposure device) 03 (see Fig. 4) that 
performs irradiation of laser beams 31, 32, 33, and 34 of the 
respective colors of yellow (Y) , magenta (M) , black (K) , and cyan 
(C) ; developing devices 41 , 42, 43, and 44 that develop electros tatic 
latent images formed on the photosensitive drums 11, 12, 13, and 
14 with corresponding toner of the respective colors of yellow (Y) , 
magenta (M) , black (K) , and cyan (C) ; a first primary intermediate 
transfer drum (image bearing body) 51 as an intermediate transfer 
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body that contacts two photosensitive drums 11 and 12 among the 
four photosensitive drums 11, 12, 13 and 14; a second primary 
intermediate transfer drum (image bearing body) 52 as another 
intermediate transfer body that contacts the other two 
photosensitive drums 13 and 14; a secondary intermediate transfer 
drum (image bearing body) 53 as still another intermediate transfer 
body that contacts the first and second primary intermediate transfer 
drums 51 and 52; and a final transfer roll (transfer electric field 
imparting rotary member) 6 0 that contacts the secondary intermediate 
transfer drum 53. 
[0051] 

The photosensitive drums 11, 12, 13, and 14 are arranged at 
constant intervals so as to have a common tangent plane M. The first 
primary intermediate transfer drum 51 and the second primary 
intermediate transfer drum 52 are arranged such that rotary shafts 
thereof are parallel to the shafts of the photosensitive drums 11, 

12, 13, and 14, and satisfy a relation of plane symmetry with respect 
to a predetermined plane of symmetry as a boundary. The secondary 
intermediate transfer drum 53 is arranged such that the rotary shaft 
thereof is parallel to those of the photosensitive drums 11, 12, 

13, and 14. 
[0052] 

Signals corresponding to image information of the respective 
colors are rasterized by the image processing circuit arranged in 



the electric circuit 10, (see Fig. 4) before being inputted to the 
ROS 03. In the ROS 03, the laser beams 31, 32, 33, and 34 of the 
respective colors of yellow (Y) , magenta (M) , black (K) , and cyan 
(C) are modulated, and each of the photosensitive drums 11, 12, 
13, and 14 is irradiated with the modulated laser beam having the 
corresponding color . 
[0053] 

In the circumference of the respective photosensitive drums 

11, 12, 13, and 14, image formation process is performed with a 
known electrophotographic system for each color. First, as the 
photosensitive drums 11 , 12, 13, and 14 , for example, a photosensitive 
drum made of an OPC photosensitive body having a diameter of 30 
mm is employed. Such photosensitive drums 11, 12, 13, and 14 are 
driven to rotate at a rotating velocity of 104 mm/sec, for instance. 
As shown in Fig. 5, the surfaces of the photosensitive drums 11, 

12, 13, and 14 are charged to about -500 V, for example, by application 
of a DC voltage of about -1000 V to the charging rolls 21, 22, 23, 
and 24 as contact- type charging devices. As the contact- type 
charging devices, there are roll-type, film-type, brush-type, and 
other types of devices, but any type may preferably be used. In 
this embodiment, charging rolls are adopted, which are generally 
being used in an electrophotographic device in recent years . Also, 
in this embodiment, to perform charging of the surfaces of the 
photosensitive drums 11, 12, 13, and 14, a charging system using 
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application of only a DC voltage is adapted, but a charging system 
using application of an AC voltage and a DC voltage may also be 
employed . 
[0054] 

After that, the surfaces of the photosensitive drums 11, 12, 
13, and 14 are irradiated by the ROS 03 as the exposure device with 
the laser beams 31, 32, 33, and 34 for the respective colors of 
yellow (Y) , magenta (M) , black (K) , and cyan (C) . As a result, 
electrostatic latent images corresponding to inputted image 
information for the respective colors are formed on the surfaces 
of the photosensitive drums 11 , 12, 13, and 14 . In the photosensitive 
drums 11, 12, 13, and 14, surface potentials of the image exposure 
parts thereof decrease to about -100 V or lower by charge elimination 
at the time of the formation of the electrostatic latent images 
by the ROS 03. 
[0055] 

The electrostatic latent images of the respective colors of 
yellow (Y) , magenta (M) , blaclc (K) , and cyan (C) formed on the 
photosensitive drums 11, 12, 13, and 14 are developed by one of 
the developing devices 41, 42, 43, and 44 having a corresponding 
color. As a result, toner images of the respective colors of yellow 
(Y) , magenta (M) , blaclc (K) , and cyan (C) are formed on the 
photosensitive drums 11, 12, 13, and 14. 
[0056] 
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In this embodiment, as the developing devices 41, 42, 43, and 
44, a magnetic brush contact- type two -component developing system 
is adapted. However, the applicable range of the present invention 
is not limited to this developing system. It is of course possible 
that a non-contacting- type developing system can satisfactorily 
be applied to the present invention. 
[0057] 

The developing devices 41, 42, 43, and 44 are each filled with 
a developer composed of a different color toner, i.e., yellow (Y) , 
magenta (M) , black (K) , or cyan (C) , and carriers. As shown in Fig. 
4, in the developing devices 41, 42, 43, and 44, when toner for 
a corresponding color is replenished from each of the developer 
cartridges 04Y, 04M, 04K, and 04C, the replenished toner is 
sufficiently stirred with the carriers by augers 401 and 402 to 
have triboelectrif ication charge. Inside each of developing rolls 
403 there are arranged magnet rolls (not- shown) having plural 
magnetic poles set at a given angle in a fixed state. The developer 
fed to the vicinity of the surface of the developing roll 403 by 
the auger 402, which feeds the developer to the developing roll 
4 03, is regulated in amount to be fed to the developing part by 
a developer amount regulating member 404. In this embodiment, the 
amount of developer is set to about 4 to 5 g/m^. The charge amount 
of the toner present on the developing roll 4 03 is in the order 
of approximately -30 to 50 |iC/g. 



[0058] 

The toner supplied on the developing roll 403 is in the form 
of a magnetic brush formed by the carriers and toner by the magnetic 
force of the magnet roll, and this magnetic brush is in contact 
with the photosensitive drums 11 , 12, 13, and 14 . The electrostatic 
latent images formed on the photosensitive drums 11, 12, 13, and 
14 are each developed with toner on the developing roll 403 of a 
corresponding color by application of a developing bias voltage 
of AC + DC to the developing roll 403, resulting in formation of 
toner images. In this embodiment, for example, an AC component of 
the developing bias voltage is set to 4 kHz and 1.6 kVpp whereas 
a DC component thereof is set to about -300 V. 
[0059] 

In this embodiment, in the developing devices 41, 42, 43, and 
44 , so-called " spherical toner" having a substantial spherical shape 
with the average particle diameter of about 3 to 10 pm is used as 
toner. For example, the particle average diameter of black toner 
is set to about 8 lam, and that of color toner is set to about 7 
Ijm . 
[0060] 

As the above-mentioned toner, there is used, for example, one 
prepared by using polystyrene (PS) as a main component to be formed 
into a spherical shape by polymerization. The toner used in this 
embodiment has the toner shape coefficient of 120 or lower, which 
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is defined by the following formula. 

The toner shape coefficient =( (toner particle diameter 
maximum length)^ >^K / (4X toner project area)) XiOO 

[00611 

Next, the toner images of the respective colors of yellow (Y) , 
magenta (M) , black (K) , and cyan (C) formed on the photosensitive 
drums 11, 12, 13, and 14 are electrostatically subj ected to secondary 
transfer on the first primary intermediate transfer drum 51 and 
the second primary intermediate transfer drum 52. Of those, the 
toner images of yellow (Y) andmagenta (M) formed on the photosensi tive 
drums 11 and 12 are transferred on the first primary intermediate 
transfer drum 51. Then, the toner images of black (K) and cyan (C) 
formed on the photosensitive drums 13 and 14 are transferred on 
the second primary intermediate transfer drum 52. Accordingly, 
formed on the first primary intermediate transfer drum 51 is a 
single- color image transferred from the photosensitive drum 11 or 
the photosensitive drum 12, or a two-color image obtained by 
overlapping the toner images of the two colors transferred from 
both the photosensitive drums 11 and 12. Similar to the above, a 
single- color image or a two-color image is formed on the second 
primary intermediate transfer drum 52 through transfer from the 
photosensitive drums 13 and 14. 
[0062] 

The surface potential required for the electrostatic transfer 
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of the toner images from the photosensitive drums 11, 12, 13, and 
14 on the first and second primary intermediate transfer drums 51 
and 52, is in the order of +250 to 500 V. This surface potential 
is set to an optimal value depending on the charge condition of 
toner, ambient temperature, and humidity. The ambient temperature 
and humidity can easily be found by detecting a resistance value 
of a member having a characteristic in which the resistance value 
thereof varies depending on the ambient temperature and humidity. 
As described above, in a case where the charge amount of toner is 
in the range from -3 0 to 5 0 ]iC/g under a normal temperature and 
a normal humidity, the surface potentials of the first and second 
primary intermediate transfer drums 51 and 52 are preferably set 
to about +400 V. 
[0063] 

The first and second primary intermediate transfer drums 51 
and 52 used in this embodiment are each set to have the outer diameter 
of 60 mm and a resistance value of about 10^ Q, for example. Further, 
the first and second primary intermediate transfer drums 51 and 
52 are each a cylindrical rotary member having elasticity in the 
surface, which is formed by a single layer or plural layers. In 
general, the transfer drum is formed by covering a metal pipe made 
of Fe, Al , etc., as a metal core, with a low resistance elastic 
rubber layer (R = 10^ to 10^ Q) , typically conductive silicone rubber 
layer or the like having a thickness of about 0 . 1 to 10 mm. Furthermore , 
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the outmost surface of the respective first and second primary 
intermediate transfer drums 51 and 52 is formed as a layer of high 
release properties (pv = 10^^ to 10^^ Q-cm) with a thickness of 3 
to 100 pm, which is typically made of f luororubber having fluorine 
resin fine particles dispersed therein. Then, the layer is bonded 
by an adhesive (primer) of silane coupling agent series. The entire 
hardness of the first and second primary intermediate transfer drums 
51 and 52 has elasticity of about 20 to 90° based on JIS-A hardness. 
Here, the important point resides in the resistance value and release 
properties of the surface. In a case where layers of high release 
properties each have a resistance value R of about 10^ to 10^ Q, 
the material therefor is not particularly limited as far as the 
material has high release properties. 
[0064] 

In this manner, the single-color or two-color toner images 
formed on the first and second primary intermediate transfer drums 
51 and 52 are electrostatically subjected to tertiary transfer on 
the secondary intermediate transfer drum 53. Accordingly, a final 
toner image of a single color, two colors, three colors, or four 
colors of yellow (Y) , magenta (M) , black (K) , and cyan (C) is formed 
on the secondary intermediate transfer drum 53. 
[0065] 

In Fig. 5, on the first primary intermediate transfer drum 
51 , amagenta toner image is first transferred from the photosensitive 



drum 12 for magenta, and a yellow toner image is then transferred 
from the photosensitive drum 11 for yellow while overlapping the 
magenta toner image previously transferred. On the second primary 
intermediate transfer drum 52 , a cyan toner image is first transferred 
from the photosensitive drum 14 for cyan, and a black toner image 
is then transferred from the photosensitive drum 13 for black while 
overlapping the cyan toner image previously transferred . 
[0066] 

In an embodiment of the present invention shown in Fig. 5, 
the process distance varies in colors from the formation of the 
electrostatic latent image to the transfer of the full -color toner 
image on the paper. Accordingly, in the embodiment shown in Fig. 
5, since the image-writing of the magenta image, the yellow image, 
the cyan image, and the black image is not performed in the stated 
order by the laser beams , the order of the toner images to be overlapped 
on the first and second primary intermediate transfer drums 51 and 
52 is previously determined. 
[0067] 

In this manner, as to the toner images formed on the first 
and second primary intermediate transfer drums 51 and 52, the yellow 
image and the magenta image are collectively transferred in this 
order from the first primary intermediate transfer drum 51 on the 
secondary intermediate transfer drum 53 . After that, theblack image 
and the cyan image are collectively transferred in this order from 



the second primary intermediate transfer drum 52 on the secondary 

intermediate transfer drum 53. 

[0068] 

The surf ace potential required for the electrostatic transfer 
of the toner images from the first and second primary intermediate 
transfer drums 51 and 52 on the secondary intermediate transfer 
drum 53, is in the order of +600 to 1200 V. This surface potential 
is set to an optimal value depending on the charge condition of 
toner, ambient temperature, and humidity, similarly to the transfer 
of toner images from the photosensitive drums 11, 12, 13, and 14 
on the first and second primary intermediate transfer drums 51 and 
52. Since the potential difference between the first and second 
primary intermediate transfer drums 51 and 52, and the secondary 
intermediate transfer drum 53 is required for the transfer, it is 
necessary to set a value for the surface potential of the secondary 
intermediate transfer drum 53 in accordance with the surface 
potentials of the first and second primary intermediate transfer 
drums 51 and 52. As described above, in a case where the charge 
amount of toner is in the range from -30 to 50 ]iC/g under a normal 
temperature and a normal humidity, and the surface potentials of 
the first and second primary intermediate transfer drums 51 and 
52 are about +400 V, the surface potential of the secondary 
intermediate transfer drum 53 is preferably set to about +800 V. 
In other words, it is preferable to set the potential difference 
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between the first and- second primary intermediate transfer drums 
51 and 52, and the secondary intermediate transfer drum 53 to about 
+400 V. 
[0069] 

The secondary intermediate transfer drum 53 used in this 
embodiment is formed to have the outer diameter of 60 mm, which 
is the same as those of the first and second primary intermediate 
transfer drums 51 and 52, and the resistance value thereof is set 
to about 10^^ Q, for example. Further, similar to the first and 
second primary intermediate transfer drums 51 and 52, the secondary 
intermediate transfer drum 53 is a cylindrical rotary member having 
elasticity in the surface, which is formed by a single layer or 
plural layers. In general, the transfer drum is formed by covering 
a metal pipe made of Fe, Al , etc . , as a metal core , with a low resistance 
elastic rubber layer (R = 10^ to 10^ Q) , typically conductive silicone 
rubber layer or the like having a thickness of about 0.1 to 10 mm. 
Furthermore, the outmost surface of the secondary intermediate 
transfer drum 53 is formed as a layer of high release properties 
(pv = 10^^ to 10^^ Q-cm) with a thickness of 3 to 100 jam, which is 
typically made of f luororubber having fluorine resin fine particles 
dispersed therein . Then, the layer is bonded by an adhesive (primer) 
of silane coupling agent series. Considering the entire hardness 
of the secondary intermediate transfer drum 53, the transfer drum 
has elasticity of about 20 to 90^ based on JIS-A hardness. Here, 
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it is necessary to set the resistance value of the secondary 
intermediate transfer drum 53 higher than those of the first and 
second primary intermediate transfer drums 51 and 52, otherwise 
the secondary intermediate transfer drum 53 charges the first and 
second primary intermediate transfer drums 51 and 52, causing 
difficulty in controlling the surface potentials of the first and 
second primary intermediate transfer drums 51 and 52. As far as 
the above-mentioned conditions are met, the material for the 
secondary intermediate transfer drum 53 is not particularly limited . 
[0070] 

Next, by the final transfer roll 60 that is applied with the 
transfer voltage of about +2000 V, the final toner image of a single 
color, two colors, three colors, or four colors formed on the secondary 
intermediate transfer drum 53 is subjected to tertiary transfer 
on the paper P transported through the paper transport path. The 
paper P passes paper transport rolls 90 through a paper transport 
step (not -shown) to be sent into a nip part between the secondary 
intermediate transfer drum 53 and the final transfer roll 60. After 
the final transfer step, the final toner image formed on the paper 
is fixed by a fixing device 70, thereby completing a series of the 
image formation process. 
[0071] 

The final transfer roll 60 as a transfer electric field 
imparting roll is a cylindrical rotary member having elasticity. 



This final transfer roll 60 is rotated by transmission of a driving 
force via a gear from the secondary intermediate transfer drum 53, 
or by driven movement due to a frictional drive force with the 
secondary intermediate transfer drum 53. 
[0072] 

It should be noted here that after the transfer at the nip 
part between the secondary intermediate transfer drum 53 and the 
final transfer roll 60, residual toner is removed electrostatically 
or physically by a cleaner 62. The cleaner 62 is a conductive roll 
of a rotary cylinder shape having a resistance in which pv is about 
10^ to 10^ Q* cm. A voltage of about +1200 V is imparted to the cleaner 
so that the residual toner is electrostatically absorbed and removed . 
[0073] 

Similarly, the first and second primary intermediate transfer 
drums 51 and 52 are provided with cleaners 63 and 64, respectively, 
each of which imparted of a voltage of about +800 V. Residual toner 
remaining after the secondary transfer performed between the first 
and second primary intermediate transfer drums 51 and 52 and the 
secondary intermediate transfer drum 53 , is removed by electrostatic 
and physical rotating frictional force. Similar to the cleaner 62, 
the components for the cleaners 63 and 64 are each a conductive 
roll in a rotary cylinder shape having a resistance in which pv 
is about 10^ to 10^ Q-cm. 
[0074] 
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Fig. 6 is an elevation structural diagram showing a main part 
of a tandem- type full -color printer having a developer supplying 
unit mounted thereto. Fig. 7 is a structural diagram showing the 
developer supplying unit. 
[0075] 

As shown in Fig. 6, this developer supplying unit 7 0 is 
structured to include: the developer cartridge 04Y, 04M, 04K, 04C 
as a replacement part that receives a developer having toner of 
a predetermined color and carriers mixed therein; a developer feeding 
unit 71 that feeds toner or the like from the developer cartridge 
04y, 04M, 04K, 04C to the developing device 41, 42, 43, 44. Note 
that, as the developer, a case where the developer is composed of 
the mixture of toner and carriers is explained here, but the developer 
may of course be composed of only toner. The developer cartridge 
04Y, 04M, 04K, 04C has a toner discharge port 72 opened in the vicini ty 
of the lower edge of the cartridge on the front side. The toner 
discharge port 72 is usually closed by a shutter member (not- shown) , 
and is structured so as to open in accordance with the movement 
of the developer cartridge 04Y, 04M, 04K, 04C upon mounting thereof 
to the printer main body 01. Note that, as shown in Fig. 6, the 
mounting of the developer cartridge 04Y, 04M, 04K, 04C is completed 
by inserting the developer cartridge 04Y, 04M, 04K, 04C to a 
predetermined position in the printer main body 01, while grabbing 
a handle provided on the end face in front of the developer cartridge 



04Y, 04M, 04K, 04C and turning the handle clockwise by a predetermined 
angle. On the other hand, detachment of the developer cartridge 
04Y, 04M, 04K, 04C from the printer main body 01 is performed by 
turning the handle counterclockwise by predetermined the angle and 
pulling the cartridge out to the user side. 
[0076] 

As shown in Fig. 7, the developer feeding unit 71 includes: 
a joint member 73 to be jointed with the developer cartridge 04Y, 
04M, 04K, 04C; a coupling member 74 to be coupled with the developing 
device 41, 42, 43, 44; and a pipe-like member 75 as a toner feeding 
path formation member that connects the joint member and the coupling 
member with each other. As shown in Fig. 7, the joint member 73 
includes a joint part 75a having a curved surface of a circular 
arc shape to be jointed with the lower surface of the developer 
cartridge 04Y, 04M, 04K, 04C. The j oint part 7 5a has an introduction 
port 76 that introduces the toner supplied by being dropped from 
the developing device 41, 42, 43, 44. Further, the joint member 
73 is integrally provided with a toner feeding part 77 having a 
substantially cylindrical shape below the joint part 75a. Inside 
the toner feeding part 77, a feeding auger 78 is rotatably provided 
as a first feeding member that feeds the toner supplied by being 
dropped from the developer cartridge 04Y, 04M, 04K, 04C to the 
developing device 41, 42, 43, 44. 
[0077] 
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As shown in Fig. 7, the feeding auger 7 8 is composed of a toner 
feeding blade 80 formed into a helical shape at the outer periphery 
of a rotary shaft 79. The feeding auger 78 is attached to the base 
end of the toner feeding part 77 in a cantilever fashion by a bearing 
member 81 that rotatably supports the base end of the rotary shaft 
79. Further, in the rotary shaft 79 of the feeding auger 78, a drive 
gear 82 constituting a tooth gear to rotate and drive the feeding 
auger 78 is attached to a base end 79a protruding to the outside 
of the toner feeding part 77. As shown in Fig. 6, the drive gear 
82 is meshed with a drive force transmission gear 83 which is fixed 
at the end of the rotary shaft arranged along the side of the developer 
cartridge 04Y, 04M, 04K, 04C in the longitudinal direction thereof. 
[0078] 

Furthermore, a cylindrical pipe-like member 75 made of a soft 
synthetic resin or the like having flexibility is attached to the 
leading end of the joint member 73 in an engagement state. Inside 
the pipe-like member 75 there is arranged a helical metal screw 
member 84 coupled with the leading end of the feeding auger 78. 
The toner supplied to the inside of the joint member 73 is fed by 
the screw member 84 to the coupling member 74 coupled with the 
developing device 41 , 42, 43, 44. The coupling member 74 is attached 
to the leading end of the pipe- like member 75 in an engagement state 
so that the toner fed through the pipe -like member 7 5 is supplied 
by being dropped to the inside of the developing device 41, 42, 



43, 44- As the screw member 84 , for example, there is used one formed 
by twisting a linear metal member having a circular section into 
a helical shape. 
[0079] 

As shown in Fig. 6, the developer supplying unit 7 0 is driven 
to rotate the drive force transmission gear 83 by a drive motor 

(not-shown) at a predetermined timing so that a predetermined color 
developer is supplied from the developer cartridge 04Y, 04M, 04K, 
04C to the developer feeding unit 71. Then, the developer feeding 
unit 71 feeds the developer to the developing device 41, 42, 43, 
44 . Thus , a predetermined amount of the developer can be replenished 
in the developing device 41 , 42, 43, 44. Note that, the replenishment 
amount of the developer from the developer cartridge 04Y, 04M, 04K, 
04C is controlled by a drive time period of the drive motor driven 
to rotate the drive force transmission gear 83. 

[0080] 

Incidentally, according to this embodiment, the image forming 
apparatus includes : at least one replacement part including a storage 
medium that can store information and in which identification 
information inherent to the replacement part is written; and an 
apparatus main body to which the replacement part is detachably 
mountable. The apparatus main body includes: a communication unit 
that serves to communicate the information with the storage medium 
of the replacement part; an information acquisition unit that 
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acquires information on the replacement part from a storage unit 
provided to a component other than the replacement part based on 
the identification information obtained from the storage medium 
of the replacement part through the communication unit; and a 
management unit that manages a usage state of the replacement part 
in accordance with the information on the replacement part acquired 
by the information acquisition unit. 
[0081] 

That is, as shown in Figs. 4 and 6, according to Embodiment 
1, there are provided four developer cartridges 04Y, 04M, 04K, and 
04C as the plural replacement parts. As shown in Fig. 8, in the 
developer cartridge 04Y, 04M, 04K, 04C, a label on which a toner 
color of the developer cartridge 04Y, 04M, 04K, 04C, a mounting 
method, etc. are written, is pasted on the outer peripheral surface 
of a cylindrical long receiving case 85. On the underside of the 
label 90 there is integrally pasted a storage element member 91, 
which is so-called "non-contact CROM", as a storage medium that 
stores identification information inherent to the developer 
cartridge 04Y, 04M, 04K, 04C. Further, inside the apparatus main 
body of the above-mentioned full -color printer, as shown in Fig. 
6, at a position corresponding to the upper part on the back side 
of the developer cartridge 04Y, 04M, 04K, 04C, a communication unit 
92 on the apparatus main body side is provided. The communication 
unit 92 serves to communicate with the storage element member 91 



of the developer cartridge 04Y, 04M, 04K, 04C, through radio waves. 
The communication unit 92 on the apparatus main body side is provided 
with an antenna 93 that transmits and receives radio waves. Note 
that, a single antenna 93 of the communication unit 92 may communicate 
with four storage element members 91 of the developer cartridges 
04Y, 04M, 04K, and 04C. Also, the four developer cartridges 04Y, 
04M, 04K, and 04C may correspondingly be provided with four antennas 
93 in total so that the four antennas 93 communicate with the developer 
cartridges 04Y, 04M, 04K, and 04C, respectively. 
[0082] 

On the other hand, as shown in Fig. 9, the storage element 
members 91 provided to the developer cartridge 04Y, 04M, 04K, 04C 
has an extremely small rectangular storage element 94 arranged in 
the center . On both sides of the storage element 94 there are arranged 
transmitting/receiving antennas 95 in parallel with a small gap 
therebetween. To complete the storage element members 91, for 
example, the transmitting/receiving antennas 95 are patterned on 
a transparent film 97 made of a synthetic resin, and in a state 
where the storage element 94 is connected to the 
transmitting/receiving antennas 95, the storage element member 91 
is covered by another transparent film 97 made of a synthetic resin. 
Note that, as the storage element members 91, for instance, 'p-chip' 
that is an IC chip having a size of 0.4 x 0.4 mm manufactured by 
Hitachi, Ltd., an IC card, etc. can be employed. 
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[0083] 

The communication unit 92 on the apparatus main body side and 
the storage element member 91 on the developer cartridge 04Y, 04M, 
04K, 04C side can communicate with each other through radio waves 
having a predetermined frequency. The communication unit 92 on the 
apparatus main iDody side can at least read out information on the 
developer cartridge 04Y, 04M, 04K, 04C, or the like, which is stored 
in the storage element 94 of the storage element member 91 on the 
developer cartridge 04Y, 04M, 04K, 04C side, through radio waves 
having a predetermined frequency. If needed, the communication unit 
92 can perform reading and writing. Then, the communication unit 

92 on the apparatus main body side transmits and receives the radio 
waves having a predetermined frequency to and from the antennas 

93 and performs the transmission of the information with the storage 
element member 91 on the developer cartridge 04Y, 04M, 04K, 04C 
side in a non-contact state. 

[0084] 

As the radio waves having a predetermined frequency used for 
the communication in the communication unit 92 on the apparatus 
main body side, for example, there are used radio waves having a 
frequency of 13.56 MHz. The distance in which the communication 
unit 92 on the apparatus main body side can perform the communication 
depends on the intensity of the radio waves and is about 2 to 4 
cm in a case of wealc radio waves, and about 25 cm in a case of low 
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power radio waves. Here, in a case where the weak radio waves are 
employed such that the distance in which the communication unit 
92 on the apparatus main body side can perform the communication 
may be about 2 to 4 cm, the information communication is performed 
by arranging the antennas 93 of the communication unit 92 on the 
apparatus main body side corresponding to the developer cartridge 
04Y, 04M, 04K, 04C. Meanwhile, in a case where the low power radio 
waves are employed such that the distance in which the communication 
unit 92 on the apparatus main body side can perform the communication 
may be about 25 cm, as shown in Fig. 6, only the single antenna 93 
of the communication unit 92 on the apparatus main body side is 
arranged corresponding to the developer cartridge 04Y, 04M, 04K, 
04C, whereby the communication is enabled with the communication 
unit 92 on the apparatus main body side. Note that, the radio waves 
used in the communication with the communication unit 92 on the 
apparatus main body side may have the frequency of about 125 KHz, 
for example . 
[0085] 

It should be noted here that as the storage element member 
91 on the developer cartridge 04Y, 04M, 04K, 04C side, there may 
be used one shown in Fig. 10. 
[0086] 

The above-mentioned storage element member 91 on the developer 
cartridge 04Y, 04M, 04K, 04C side does not have, for instance, its 
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own power supply. The storage element member 91 is structured to 
obtain electric power used for reading information stored in the 
storage element 94 and electric power used for transmitting the 
information stored in the storage element 94 to the communication 
unit 92 on the apparatus main body side, by use of an electromagnetic 
induction effect generated upon reception of the radio waves 
transmitted from the communication unit 92 on the apparatus main 
body side by the receiving antenna 95. 
[0087] 

Also, in this embodiment , identification information inherent 
to a replacement part is written in a storage medium mounted in 
the replacement part. The identification information is set 
different for each replacement part having the storage medium mounted 
therein . 
[0088] 

Further, in this embodiment, the identification information 
is made of a consecutive number imparted every predetermined step, 
and also, the identification information written into the storage 
medium cannot be rewritten. 
[0089] 

That is, in this embodiment, the storage element 94 stores 
only a number with given digits, e.g., 0000000001, 0000000002, 
0000000003, as shown in Fig. 11, as inherent identification 

information (ID) used for identification of the developer cartridge 



04Y, 04M, 04K, 04C. Therefore, storage capacity of the storage 
element 94 maybe extremely small. The identification information 
made of a number with given digits is set different for each developer 
cartridge 04Y, 04M, 04K, 04C, having the storage element 94 mounted 
therein. As described above, the identification information is a 
consecutive number imparted every predetermined step, and the 
identification information written into the storage element 94 can 
only be read and cannot be rewritten. 
[00901 

Also, in this embodiment , as shown in Fig . 12, the communication 
unit 92 on the apparatus main body 01 side is integrally provided 
to an existing circuit board 98 arranged on the rear side of the 
apparatus main body 01. 
[0091] 

Fig. 13 is a block diagram showing a control circuit of the 
above-mentioned full -color printer. 
[0092] 

In Fig. 13, an MCU 200 serves as control means which controls 
operation of the full-color printer 100 as an image forming apparatus 
(the MCU doubling as information acquisition means and management 
means) . A ROM 201 stores a program for image formation and a program 
for management of replacement parts to be executed by the MCU 200. 
A RAM 202 stores parameters used for control performed in the MCU 
200 . A hard disk 203 stores information on image data, a usage state 



for management of replacement parts, and the like. A communication 
modem 204 is adopted to allow communication of the MCU 200 with 
other devices. A control panel 205 performs input and display of 
print conditions, etc in the full-color printer 100. A CPU 206 for 
the server 130 used by a user performs control of 
transmission/reception of data such as image data, and control of 
the full -color printer 100 as an image forming apparatus. A ROM 
207 stores a program to be executed by the CPU 206 . A RAM 208 stores 
parameters to be executed by the CPU 206. A hard disk 209 stores 
information on image data, a usage state for management of replacement 
parts, and the like. A communication modem 210 is adopted to allow 
communication of the server 13 0 with other devices . An input /output 
device 211 is used for a keyboard, display device, and the like 
of the server 130. And a temperature and relative humidity sensor 
212 is arranged inside the printer main body 01, as shown in Fig. 
4 . 

[0093] 

With the above structure, in a case of the image forming 
apparatus according to Embodiment 1 , in the following manner, minimum 
necessary information is stored in the recording medium provided 
in the replacement part, thereby eliminating the necessity of using 
a large capacity memory; there can be prevented increase in costs 
and loading such as data write period or data read period; and a 
large amount of information concerning a kind of a replacement part, 



color identification of toner or the like, identification of device 
models, life counter, etc. can be used for control or the like of 
the image forming apparatus. 
[0094] 

That is, in the tandem- type full-color printer according to 
Embodiment 1, as shown in Figs. 4 and 5, the toner images of the 
respective colors of yellow, magenta, black and cyan are formed 
on the photosensitive drums 11, 12, 13, and 14 of the printer head 
02 corresponding to image data. The toner images of the respective 
colors of yellow, magenta, black and cyan formed on the photosensitive 
drums 11, 12, 13, and 14 are transferred to the transfer paper P 
via the first and second primary intermediate transfer drums 51 
and 52 and the secondary intermediate transfer drum 53. After that, 
the toner images are fixed by application heat and pressure by the 
fixing device 06, thereby forming a color or monochrome image. 
[0095] 

Then, in the above-mentioned full -color printer, along with 
the color or monochrome image formation, the toner in the developer 
is consumed by the developing device 41, 42, 43, 44. The developer 
is supplied as needed from the developer cartridge 04Y, 04M, 04K, 
04C to the developing device 41, 42, 43, 44. As shown in Fig. 2, 
as to the developer cartridge 04Y, 04M, 04K, 04C, by opening the 
front cover 101 of the printer main body 01 to the user side, the 
consumed developer cartridge 04Y, 04M, 04K, 04C mounted to a 
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predetermined position in the printer main body 01 is detached, 
and thereafter a new developer cartridge 04Y, 04M, 04K, 04C is mounted 
to the predetermined position in the printer main body 01, as shown 
in Fig. 6, 
[0096] 

As shown in Fig. 12, at this time, the MCU 200 of the printer 
main body 01 communicates with the storage medium 94 of the developer 
cartridge 04Y, 04M, 04K, 04C mounted to the printer main body 01 
to detect which cartridge among the developer cartridges 04Y, 04M, 
04K and 04C is replaced, and reads the identification information 
stored in the storage element medium 94 of the developer cartridges 
04Y, 04M, 04K and 04C of interest via the communication means 92 
step 101 . As shown in Fig . 11 , the identification information stored 
in the storage element medium 91 is each composed of a number with 
given digits being set to be different among all the replacement 
parts, for instance. As a result, the MCU 200 of the printer main 
body 01 reads the identification information stored in the storage 
element medium 94 of the developer cartridge 04Y, 04M, 04K, 04C 
via the communication means 92, thereby making it possible to 
recognize which developer cartridge as a replacement part among 
the developer cartridges 04Y, 04M, 04K, and 04C is replaced. 
[0097] 

Next, as shown in Fig. 14, the MCU 2 00 of the printer main 
body 01 compares the identification number in the read identification 



information of the developer cartridge 04Y, 04M, 04K, 04C with an 
identification number of the developer cartridge 04Y, 04M, 04K, 
04C stored in the hard disk 203 in the apparatus main body 01 (step 
102) , Then, the MCU 200 of the printer main body 01 accesses the 
server 13 0 via the communication modem 204 in a case where the read 
identification information of the developer cartridge 04Y, 04M, 
04K, 04C is not identical with the identification number of the 
developer cartridge 04Y, 04M, 04K, 04C stored in the hard disk 203 
in the apparatus main body 01 (step 103) . 
[0098] 

The CPU 206 of the server 130 compares the identification number 
in the identification information of the developer cartridge 04Y, 
04M, 04K, 04C sent from the MCU 200 of the printer main body 01 
with an identification number of the developer cartridge 04Y, 04M, 
04K, 04C stored in the hard disk 209 of the server 130 (step 104) . 
Then, in a case where the read identification information of the 
developer cartridge 04Y, 04M, 04K, 04C is not identical with the 
identification number of the developer cartridge 04Y, 04M, 04K, 
04C stored in the hard disk 209 of the server 130, the CPU 206 of 
the server 130 sends a control signal instructing to stop printing 
to the MCU 20 0 of the printer main body 01, thereby stopping the 
printing operation of the printer main body 01 (step 105) . 
[0099] 

On the other hand, in a case where the read identification 
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information of the developer cartridge 04Y, 04M, 04K, 04C is identical 
with the identification number of the developer cartridge 04Y, 04M, 
04K, 04C stored in the hard disk 203 in the apparatus main body 
01, or in a case where the read identification information of the 
developer cartridge 04Y, 04M, 04K, 04C is identical with the 
identification number of the developer cartridge 04Y, 04M, 04K, 
04C stored in the hard disk 209 of the server 130, the CPU 200 of 
the printer main body 01 reads information concerning a usage state 
of the developer cartridge 04Y, 04M, 04K, 04C from the hard disk 
203 of the printer main body 01 based on the identification information 
of the developer cartridge 04Y, 04M, 04K, 04C (step 106) . 
[0100] 

At this time, the printing operation may of course be stopped 
immediately if the read identification information of the developer 
cartridge 04Y, 04M, 04K, 04C is not identical with the identification 
number of the developer cartridge 04Y, 04M, 04K, 04C stored in the 
harddisk203 of the printer main body 01 . However, in this embodiment, 
the printing operation is not stopped immediately, and it is further 
determined whether or not the read identification information of 
the developer cartridge 04Y, 04M, 04K, 04C is identical with the 
identification number of the developer cartridge 04Y, 04M, 04K, 
04C stored in the hard disk 209 of the server 130 . This is conducted 
to enable the printing operation even in the case described below. 
The toner or the like of the developer cartridge 04Y, 04M, 04K, 



04C is changed as needed by a manufacturer into a new model for 
achieving improvement in image quality , etc., and the identi f ication 
number of the developer cartridge 04Y, 04M, 04K, 04C is updated 
to have a new number. In some cases, the updated new identification 
information is not stored in the hard disk 203 of the printer main 
body 01 but stored in the hard disk 209 of the server 130. 
[0101] 

In this case, the updated new identification information of 
a replacement part is not necessarily stored in the hard disk 203 
of the printer main body 01 and thus, the storage capacity of the 
hard disk 2 03 is not redundantly increased . Also, the identification 
information itself of the replacement part does not necessarily 
be stored in the hard disk 203 of the printer main body 01, but 
may merely be stored in the hard disk 209 of the server 130. 
[0102] 

In the hard disk 203 of the printer main body 01, there is 
stored information concerning a usage state of the developer 
cartridge 04Y, 04M, 04K, 04C as a replacement part corresponding 
to the identification information. As shown in Fig. 15, the 
information concerning the usage state of the developer cartridge 
04Y, 04M, 04K, 04C includes, for example, a kind of a replacement 
part, color identification of toner or the like, identification 
of device models, life counter, identification between a new part 
and a recycled part, and the number of recycled times if the part 



is a recycled product. As to the information concerning the usage 
state of the developer cartridge 04Y, 04M, 04K, 04C stored in the 
hard disk 203, the value of the life counter is updated by the MCU 
2 00 every time the developer is supplied from the developer cartridge 
04Y, 04M, 04K, 04C. 
[0103] 

After that, as shown in Fig. 14, the MCU 200 of the printer 
main body 01 rewrites software in the apparatus as needed (step 
107) , gives a permission to enable the printing operation by the 
printer 100 , and executes the printing operation under the specified 
condition (step 108) . At this time, if the supply of the developer 
is performed by one of the developer cartridges 04Y, 04M, 04K, and 
04C, the MCU 200 updates the value of the life counter of the 
corresponding one of developer cartridges 04Y, 04M, 04K, and 04C 
in accordance with the replenish amount of the developer. 
[0104] 

Then, after the completion of the printing operation, the MCU 
200 of the printer main body 01 writes in the hard dislc 203 operation 
information of the image forming apparatus concerning the number 
of prints during the use of the developer cartridge 04Y, 04M, 04K, 
04C, selection between color mode and monochrome mode, use time 
period, the number of rotations of the photosensitive drum, 
temperature and humidity as the use environment, the number of paper 
jam occurrence, a trouble occurrence condition if a trouble other 
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than paper jam occurs, etc., and then finishes the operation (step 
109) . Note that, the operation information on the number of prints 
and selection between color mode and monochrome mode may only be 
stored in the hard disk 209 of the server 130 and not stored in 
the hard disk 203 of the main printer body 01, or may be stored 
in both the hard disks. 
[0105] 

In this way, in this embodiment, only inherent identification 
information (ID) needs to be stored in the storage medium element 
91 of the developer cartridge 04Y, 04M, 04K, 04C. It is unnecessary 
to store in the storage medium element 91 of the developer cartridge 
04Y, 04M, 04K, 04C a large amount of information concerning a kind 
of the developer cartridge 04Y, 04M, 04K, 04C, color identification 
of toner or the like, identification of device models, life counter, 
etc. Therefore, it is unnecessary to use a large capacity memory, 
and there can be prevented increase in costs and in loading such 
as data write period or data read period. Furthermore, by storing 
information of the developer cartridge 04Y, 04M, 04K, 04C concerning 
a kind of a developer cartridge 04Y, 04M, 04K, 04C, color 
identification of toner or the like, identification of device models, 
life counter, etc., in the hard disk 203 of the printer main body 
01 installed on a component other than the developer cartridge 04Y, 
04M, 04K, 04C, a large amount of information concerning the kind 
of the developer cartridge 04Y, 04M, 04K, 04C, color identification 
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of toner or the like, identification of device models , life counter, 
etc. is retained to be used for control of the printer or the like, 
thereby performing appropriate control and improving operability. 
[01061 

Further, in Embodiment 1, the identification information is 
different in all the developer cartridges 04Y, 04M, 04K, and 04C 
having the storage medium element 91 mounted therein. Thus, the 
identification among the developer cartridges 04Y, 04M, 04K, and 
04C can reliably be performed, and data can be managed for certain. 
[0107] 

Furthermore, in Embodiment 1, the identification information 
written in the storage medium element 91 of the developer cartridge 
04Y, 04M, 04K, 04C cannot be rewritten. Thus, in a case where a 
non -genuine developer cartridge is mounted to the apparatus main 
body 01, this is detected and the printing operation is stopped, 
thereby preventing the occurrence of image failure and apparatus 
breakage . 
[0108] 

Embodiment 2 

Fig. 16 shows Embodiment 2 of the present invention, and the 
same elements as those of Embodiment 1 are denoted by the same symbols . 
The image forming apparatus according to Embodiment 2 is structured 
to have a control unit that, in a case where the replacement part 
is detached from the apparatus main body during usage thereof and 



mounted to the apparatus main body again, reads usage history 
information of the replacement part up to previous usage thereof 
from one of the storage unit of the apparatus main body and a storage 
unit of a server, and controls the usage history information to 
affect control of the image forming apparatus. 
[0109] 

More specifically, according to Embodiment 2, as shown in Fig. 
16, when an on state of the power source of the printer 100 or an 
OPEN/CLOSE state of the front cover 101 is detected (step 201) , 
as in Embodiment 1, the MCU 200 of the printer main body 01 reads 
the identification information that is written in the storage medium 
element 91 of the developer cartridge 04Y, 04M, 04K, 04C mounted 
to the printer main body 01 (step 202) . Then, the MCU 200 of the 
printer main body 01 storing the identification information of the 
developer cartridge 04Y, 04M, 04K, 04C in the RAM 202 or the like 
discriminates whether or not the value in the identification 
information of the developer cartridge 04Y, 04M, 04K, 04C which 
has been read is the same as the previously read value (step 203) . 
If the values are the same, the printable state is permitted (step 
204) , and after the printing, the life counter value of the developer 
cartridge 04Y, 04M, 04K, 04C is rewritten (step 205) . 
[QUO] 

Next, the MCU 200 of the printer main body 01 discriminates 
whether or not the life counter value of the developer cartridge 



04Y, 04M, 04K, 04C is equal to or more than the warning value by 
which to indicate a warning of a predetermined amount left before 
running out of the developer (step 206) . If the life counter value 
is less than the warning value, the MCU 200 ends the operation. 
Alternatively, if the life counter value is equal to or more than 
the warning value, the MCU 2 00 further discriminates whether or 
not the life counter value is equal to or more than the unprintable 
value (step 207) . If the life counter value is less than the 
unprintable value, the developer cartridge 04Y, 04M, 04K, 04C will 
soon become empty, and therefore the indication is made of a warning 
that urges the user to order a new developer cartridge 04Y, 04M, 
04K, 04C, or the like (step 208) . If the life counter value is equal 
to or more than the unprintable value, the MCU 200 stops the printing 
operation. 
[0111] 

On the other hand, the MCU 2 00 of the printer main body 01 
judges in step 203 that the value in the identification information 
of the developer cartridge 04Y, 04M, 04K, 04C which has been read 
is not the same as the previously read value, the identification 
information is compared with that of the developer cartridge 04Y, 
04M, 04K, 04C which is stored in the hard disk 203 inside the printer 
main body 01 (step 209) . Then, in the case where the identification 
number in the identification information of the developer cartridge 
04Y, 04M, 04K, 04C which has been read does not coincide with that 
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of the developer cartridge 04Y, 04M, 04K, 04C which is stored in 
the hard disk 203, the MCU 200 of the printer main body 01 accesses 
the server 130 through the communication modem 204 (step 211) . 
[0112] 

The CPU 2 06 of the server 13 0 compares the identification number 
in the identification information of the developer cartridge 04Y, 
04M, 04K, 04C which has been sent from the MCU 200 of the printer 
main body 01 with that of the developer cartridge 04Y, 04M, 04K, 
04C which is stored in the hard disk 209 of the server 130 (step 
212) . Then, in the case where the identification number in the 
identification information of the developer cartridge 04Y, 04M, 
04K, 04C which has been read does not coincide with that of the 
developer cartridge 04Y, 04M, 04K, 04C which is stored in the hard 
disk 209 of the server 130, the CPU 206 of the server 130 sends 
to the MCU 200 of the printer main body 01 a signal used for the 
control of stopping printing, and make the printing operation of 
the printer main body 01 to be stopped (step 213) . 
[0113] 

On the other hand, in the case where the identification number 
in the identification information of the developer cartridge 04Y, 
04M, 04K, 04C which has been read coincides with that of the developer 
cartridge 04Y, 04M, 04K, 04C which is stored in the hard disk 203 
inside the apparatus main body 01, or in the case where the 
identification number in the identification information of the 
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developer cartridge 04Y, 04M, 04K, 04C which has been read coincides 
with that of the developer cartridge 04Y, 04M, 04K, 04C which is 
stored in the hard disk 209 of the server 130, the MCU 200 of the 
printer main body 01 reads the information on the usage state of 
the developer cartridge 04Y, 04M, 04K, 04C from the hard disk 209 
of the printer main body 01 based on the identification information 
of the developer cartridge 04Y, 04M, 04K, 04C (step 214) . 
[0114] 

After that, in the case where a developer cartridge 04Y, 04M, 
04K, 04C is detached from the printer main body 01 during the usage 
thereof and the same developer cartridge 04Y, 04M, 04K, 04C is then 
mounted to the printer main body 01 again to be used, the MCU 200 
of the printer main body 01 rewrites the toner life counter value 
among the information on the usage state of the developer cartridge 
04Y, 04M, 04K, 04C which has been read from the hard disk 209 of 
the printer main body 01 into a toner life counter value stored 
when previously used (step 215) . 
[0115] 

After that, the MCU 200 of the printer main body 01 discriminates 
whether or not the rewritten life counter value of the developer 
cartridge 04Y, 04M, 04K, 04C is equal to or more than the warning 
value (step 216) . If the life counter value is less than the warning 
value, the process advances to step 204 to permit the printable 
state. Alternatively, if the life counter value is equal to or more 



than the warning value, the MCU 200 further discriminates whether 
or not the life counter value is equal to or more than the unprintable 
value (step 217) . If the life counter value is less than the 
unprintable value, the developer cartridge 04Y, 04M, 04K, 04C will 
soon become empty, therefore the indication is made of a warning 
that urges the user to order a new developer cartridge 04Y, 04M, 
04K, 04C, or the like (step 218), and then the process advances 
to step 204 to permit the printable state . If the life counter value 
is equal to or more than the unprintable value, the MCU 200 stops 
the printing operation. 
[0116] 

Therefore, according to Embodiment 2, even in the case where 
the developer cartridge 04y, 04M, 04K, 04C is detached from the 
printer main body 01 during the usage thereof and the same developer 
cartridge 04Y, 04M, 04K, 04C is then mounted to the printer main 
body 01 again to be used, the developer cartridge 04Y, 04M, 04K, 
04C that is an authorized product can naturally be used continuously. 
Moreover, the life counter of the toner inside the developer cartridge 
04Y, 04M, 04K, 04C can also be managed normally. 
[0117] 

Note that the image forming apparatus according to Embodiment 
2 may be structured to have a control unit that controls a life 
warning notification time when the replacement part reaches its 
life end to be changed into a predetermined time from the usage 



state of the replacement part. 
[0118] 

Other structures and operations of Embodiment 2 are the same 
as those of Embodiment 1, so that its description will be omitted. 
[0119] 

Embodiment 3 

Fig. 17 shows Embodiment 3 of the present invention, and the 
same elements as those of Embodiment 1 are denoted by the same symbols . 
The image forming apparatus according to Embodiment 3 is connected 
through a network to a management server managing the image forming 
apparatus so that data can be sent to and received from the management 
server, and is structured to have a control unit that obtains 
information on an operating state of the image forming apparatus, 
transmits the information on the operating state of the image forming 
apparatus through the network to the management server, and manages 
the operating state of the image forming apparatus based on the 
data sent from the management server. 
[0120] 

Also, the image forming apparatus according to Embodiment 3 
is structured to have a control unit that controls the operation 
of the image forming apparatus to be permitted only when inherent 
information corresponding to the identification information of the 
replacement part is inputted by a predetermined method. 
[0121] 



Further, the image forming apparatus according to Embodiment 
3 has a structure in which the inherent information corresponding 
to the identification information of the replacement part can be 
inputted from a personal computer connected to the image forming 
apparatus through the network. 
[0122] 

Further, the image forming apparatus according to Embodiment 
3 has a structure in which permission to use the image forming 
apparatus corresponding to the identification information of the 
replacement part can be selectively granted to the user connected 
to the network. 
[0123] 

More specifically, according to Embodiment 3, as shown in Fig. 
17, the full -color printers 100 are connected to the personal 
computers 110 and the server 130 for the user, or connected to a 
management server 14 0 owned by a manufacturer through the Internet 
that is connected through the network 120 or the like. 
[0124] 

According to Embodiment 3, it is possible that the user inputs 
the inherent information which is inherent to the user and corresponds 
to the identification information of the replacement part, such 
as a staff member ID, to the full -color printer 100 from the personal 
computer 110 connected through the network 120, and the MCU 200 
of the printer main body 01 discriminates the user's inherent 
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information and selectively permit the printing operation in the 

full-color printer 100. 

[0125] 

At that time, the MCU 200 of the printer main body 01 may conduct 
management so as to not only selectively permit the printing operation 
depending on the user's inherent information, but also to prohibit 
the printing in color and permit only the monochrome printing 
depending on the user's inherent information . 
[0126] 

Other structures and operations of Embodiment 3 are the same 
as those of Embodiment 1, so that its description will be omitted. 
[0127] 

Embodiment 4 

Fig. 17 shows Embodiment 4 of the present invention, and the 
same elements as those of Embodiment 1 are denoted by the same symbols . 
Similarly to Embodiment 3, the image forming apparatus according 
to Embodiment 4 is connected through a network to a management server 
managing the image forming apparatus so that data can be sent to 
and received from the management server, and is assumed to have 
a structure including a control unit that obtains information on 
an operating state of the image forming apparatus, transmits the 
information on the operating state of the image forming apparatus 
through the network to the management server, and manages the 
operating state of the image forming apparatus based on the data 
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sent from the management server. 
[0128] 

Also, the image forming apparatus according to Embodiment 4 
is structured to have a control unit that conducts control so that 
latest software for operating the image forming apparatus is 
installed through the network. 
[0129] 

Further, the image forming apparatus according to Embodiment 
4 is structured to have a control unit that, in a case where trouble 
occurs in the image forming apparatus, conducts control so that 
information thereof is transmitted to the manufacturer through the 
network . 
[0130] 

Further, the image forming apparatus according to Embodiment 
4 is structured to have a control unit that conducts control so 
that diagnostics is run on the image forming apparatus having the 
trouble . 
[0131] 

Further, the image forming apparatus according to Embodiment 
4 is structured to have a control unit that conducts control so 
that a notification of information for solving the trouble with 
the image forming apparatus is made to the user through the network. 
[0132] 

Further, according to Embodiment 4, the server stores 



manufacture's change information on the replacement part, and the 
image forming apparatus is structured to have a control unit that, 
when the identification information of the replacement part is 
detected, conducts control so that a notification of the change 
information on the replacement part is made to the user. 
[0133] 

Further, the image forming apparatus according to Embodiment 
4 is structured to have a control unit that, when the image forming 
apparatus is changed into a new generation model by replacing at 
least one part with a new part, conducts control so that software 
corresponding to the new generation model is installed . 
[0134] 

That is, in Embodiment 4, as described above, as shown in Fig. 
17, the full -color printers 100 are connected via the networlc 120 
to the personal computers 110, the user server 13 0, or the management 
server 140 on the manufacturer side. The full -color printers 100 
perform data communications with the management server 14 0 on the 
manufacturer side, or the like. Thus, the full-color printers 100 
can be operated based on a latest program, etc. 
[0135] 

The MCU 2 00 of the printer main body 01 performs data 
communications with the management server 14 0 on the manufacturer 
side via the communication modem 204 at a predetermined timing, 
for example, when the power source of the printer main body 01 is 



turned on. If latest software is uploaded in the manufacturer 
management server 140, the latest software is automatically 
downloaded to overwrite the existing software for control. Thus, 
the control operation of printing or the like can be executed based 
on the latest software , 
[0136] 

Further, in a case where a trouble occurs in the printer main 
body 01, the MCU 200 of the printer main body 01 analyzes itself 
to find out details of the trouble, and determines that the trouble 
can immediately be solved by the user, e.g., paper jam, the trouble 
can be recovered by the user following a predetermined manual, or 
the trouble requires a maintenance of a service engineer, e.g., 
a case where the image quality exceeds a predetermined control range . 
Then, according to the content of the trouble, via the network 120, 
the MCU 200 of the printer main body 01 informs the user interface 
of the printer main body 01, the user interface of the personal 
computer 110 connected to the printer main body 01, or the like, 
of information used for solving the trouble. 
[0137] 

Furthermore, in a case where replacement of the replacement 
part is detected, for example, the MCU 200 of the printer main body 
01 informs the manufacturer management server 140 of information 
on the replacement of the replacement part via the network 120. 
At this time, model change information on the of replacement part 



the manufacturer side is stored in advance in the manufacturer 
management server 140. After that, the MCU 200 of the printer main 
body 01 informs the user of the model change information on the 
replacement part upon the detection of the identification 
information of the replacement part. 
[0138] 

Meanwhile, the model of the full -color printer 100 can be 
changed into a new generation by replacing at least one part by 
a new part in a case of employing a replacement part that can be 
replaced by the user as a matter of course, and also in a case of 
employing a replacement part that is replaced by a service engineer, 
etc. Up to now, in a case where the model of the full -color printer 
100 is changed into a new generation by replacing at least one part 
of the full -color printer 100 by a new part as described above, 
the full-color printer 100 itself is replaced by a new generation 
model. Then, the used full -color printer 100 serves to be recycled 
as needed. 
[0139] 

At this time, in a case where the full-color printer 100 is 
changed into a new generation by replacing at least one part of 
the full -color printer 100 by a new part, if the MCU 200 of the 
printer main body 01 installs software corresponding to the new 
generation model, the full -color printer 100 itself does not need 
to be replaced by a new generation model, and the printer can 



continuously be used. 
[0140] 

Other structures and operations are the same as those in 
Embodiment 1, and description thereof is omitted. 
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